(19) 








(12) 



Europflisches Patentamt 
European Patent Office 
Off ice europ6en des brevets (11) EP 0 849 842 A2 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) int. CI 6 : H01R 23/68, H01R 23/72, 




24.06.1998 Bulletin 1998/26 




G06K 7/00 


(21) 


Application number: 97121564.5 






(22) 


Date of filing: 08.12.1997 


- 




/a a \ 

(84) 


Designated Contracting States: 


(72) 


Inventor: Joly, Jean Claude 




AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 




95520 Osny (FR) 




NL PT SE 








Designated Extension States: 


(74) 


Representative: 




AL LT LV MK RO SI 




Heinz-Schdfer, Marion 








AMP International Enterprises Limited 


(30) 


Priority: 17.12.1996 EP 96402775 




Ampferestrasse 3 








9323 Steinach (SG) (CH) 


(71) 


Applicant: 








THE WHITAKER CORPORATION 








Wilmington, Delaware 19808 (US) 






(54) 


Smart card connector module 







(57) A smart card connector module (2) comprises 
two rows of (10.12) of terminals (6,8) stamped and 
formed from a single piece of sheet metal and intercon- 
nected by a carrier strip (14). An insulative housing (4) 
may either be overmoulded or assembled to the carrier 



strip (14), the terminals subsequently being electrically 
disconnected by stamping away portions (42) of the car- 
rier strip through windows (40) provided in the housing. 
Manufacturing of the module is thus particularly cost- 
effective. 
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Descriptfon 

This invention relates to a connector module for 
connection to contact pads of a smart card, the connec- 
tor in the form of a module for mounting on a printed cir- 5 
cuit board for example. 

Cards with in-built integrated circuits are used in a 
wide variety of systems, such as pay phones, electronic 
cash cards, and as memory modules, many of these 
cards commonly called "Smart Cards". Typical Smart 70 
Cards have a number of contact pads, for example 6-8, 
arranged in two rows for connection to contacts biased 
against the pads, whereby the contacts form part of a 
connector often mounted on a printed circuit board of an 
electronic apparatus. There is a continuous demand to 15 
reduce the size of electrical and electronic components, 
and also to reduce their cost. 

A major component of manufacturing costs is often 
related to the number of manufacturing and assembly 
operations, the latter being particularly time consuming. 20 

It is therefore an object of this invention to provide a 
compact, reliable, Smart Card connector that is cost- 
effective to produce, particularly in large quantities. It 
would be further advantageous if such connector would 
be well adapted for rapid automated assembly on a 25 
printed circuit board. 

Objects of this invention have been achieved by 
providing the smart card connector module according to 
claim 1 . In particular, a smart card connector module is 
provided comprising an insulative housing and termi- 30 
nals mounted therein and arranged in pairs disposed in 
a juxtaposed manner to form at least one row, each pair 
comprising a connection terminal and a smart card ter- 
minal electrically interconnected thereto, the smart card 
terminal comprising a spring arm and contact portion 35 
protruding beyond an upper surface of the housing for 
resiliently biasing against a contact pad of the smart 
card, the row of terminals of the module being stamped 
and formed from sheet metal where the terminals are 
interconnected to each other by a carrier strip during 40 
manufacturing wherein the housing comprises windows 
above the carrier strip for passage of a cutting die there- 
through to remove portions of the carrier strip such that 
adjacent terminal pairs viewed in the direction of the 
carrier strip are electrically separated. 45 

Advantageously therefore a smart card connector 
module is provided that is compact, reliable, and partic- 
ularly cost-effective to produce in large quantities. 
Forming of the contacts from a strip of sheet metal, sub- 
sequently mounting the housing of the whole module to so 
the strip, and then cutting away the interconnecting por- 
tions allows for the modules to be produced at high 
speed in high volumes with few manufacturing steps. 
Two rows of terminals can be formed from the same 
piece of sheet metal, one either side of the carrier strip, 55 
for a particularly advantageous low cost and compact 
module. 

Further advantageous features of this invention will 
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be apparent from the following description, drawings 
and claims. 

An embodiment of this invention will now be 
described by way of example with r ference to the fig- 
ures, in which; 

Figure 1 is an isometric view of a connector module 

according to this invention; 

Figure 2 is an isometric view of the module of figure 

1 looking towards a bottom face; 

Figure 3 is a side plan view of the module; 

Figure 4 is a detailed isometric view of a portion of 

the module; 

Figure 5 is an isometric view of contacts of the mod- 
ule interconnected to a carrier strip, prior to over- 
moulding. 

Referring to the figures, a smart card connector 
module 2 comprises an insulative housing 4 and a plu- 
rality of smart card terminals 6 and connection termi- 
nals 8 arranged in two parallel rows 10,12. The 
connection terminals 8 and smart card terminals 6 of 
both rows 10,12 are stamped and formed from a single 
sheet of metal, and interconnected together by a carrier 
strip 14 positioned symmetrically between the rows 
10,12 during the stamping and forming process. The 
carrier strip 14 is provided with a plurality of pilot holes 
16 for positioning, guiding and moving the carrier strip 
during the stamping and forming process, as is typical 
with conventional stamping and forming processes. 

The smart card terminals and connection terminals 
6,8 are arranged in pairs 18 extending from the carrier 
strip 14 at attachment portions 20 where attachment 
ends 22,23 of the connection and smart card terminals 
respectively extend, the terminals being arranged adja- 
cent each other in a juxtaposed manner in the direction 
D of the carrier strip 14. The smart card terminals each 
comprise a cantilever spring arm 26 extending from the 
attachment end 23 obliquely outwardly from the plane of 
the carrier strip 1 4 (i.e. a plane defined by the upper sur- 
face 15 of the carrier strip), the spring arm 26 extending 
to a contact portion 28 proximate a free end 30 of the 
terminal. The contact portion 28 comprises a contact 
protrusion 32 for biasing against a contact pad of a 
smart card (not shown). The free end 30 extends 
obliquely away from the contact protrusion 32, towards 
the plane 15 of the carrier strip 14. 

The connection terminals 8 are constructed in a 
similar manner to the smart card terminal 6 and each 
comprises a spring arm 34 extending obliquely from the 
attachment end 22 below the carrier strip 14 with rela- 
tion to the smart card terminal, further comprising a 
contact portion 36 proximate a free-end 38 which 
extends obliquely therefrom back towards the plane 15 
of the carrier strip. The connection terminal 8 in this 
embodiment is constructed as a terminal that resiliently 
biases against complementary pads of a printed circuit 
board, for example, during assembly of the module to 
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the printed circuit board, but a more permanent connec- 
tion may be affected by subsequently soldering the con- 
tact portion 36 to the printed circuit board. The resilient 
arm 34 of the connection terminal 8 ensures that manu- 
facturing tolerances, or slight non-planarity of the PCB 
can be absorbed, thereby ensuring an effective subse- 
quent solder connection. It would however be possible 
to provide the connection terminals 8 with pin contacts 
or non-resilient surface mount pads commonly found on 
conventional connectors for mounting to printed circuit 
boards. The provision of the resilient arm 34 in order to 
bias the contact pads 36 is however found to be advan- 
tageous because of the absorption of tolerances and 
the provision of a certain contact force prior to soldering 
in order to ensure a particular effective solder connec- 
tion. 

Between the pairs 1 8 in the direction D of the carrier 
strip 14, are intermediate linking portions 17 such that 
the carrier strip is continuous and supports a plurality of 
juxtaposed pairs 18 during the manufacturing process. 
Forming ad of the terminals from a single sheet enables 
particularly rapid, automated, cost-effective manufactur- 
ing thereof, in a compact embodiment with low material 
usage. 

The terminals and carrier strip 6,8,14 can be 
assembled to the housing in a number of manners. In a 
first embodiment, the terminals and carrier strip can be 
continuously overmoulded by the insulative housing 4. 
The insulative housing may be moulded in a continuous 
process about the continuous carrier strip 1 4, the carrier 
strip subsequently being severed with the housing to 
provide a module with a plurality of opposed terminal 
pairs 18, the module being cut to the desired length (i.e. 
number of terminal pairs). In the embodiments shown, 
three juxtaposed pairs of terminals are provided 
although certain memory cards may require for example 
four or more pairs in either row 10,12. After overmould- 
ing, the attachment portions 20 and attachment ends 22 
of the terminals are securely held within the housing. 
The linking portions 1 7 are then cut away by a stamping 
tool that punches through corresponding windows 40 
provided in the housing 4 at the corresponding position 
above the carrier strip 14 as best seen in figure 4. The 
stamping die cuts beyond the linking portions along the 
cut lines 42 as best seen in figure 5 such that the termi- 
nal pairs 18 in the opposed rows 10,12 are electrically 
disconnected from each other. The only electrical con- 
nection remaining is thus between smart card and con- 
nection terminals 6,8 of a same pair 18, via their 
attachment portion 20 left over from the carrier strip 14. 
The continuous formation, moulding, and stamping of 
the modules enables a particularly cost-effective manu- 
facturing process, especially where high volumes are 
concerned, because the number of assembly opera- 
tions are simplified and reduced. 

A number of variants in the manufacturing process 
may be provided. One particularly advantageous proc- 
ess would be the provision of the housing 4 in two sep- 
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arate parts 44,46 having their joining interfaces 48 
situated at the plane 15 of the carrier strip 14, as best 
seen in figure 2. In the latter embodiment, the housing 
parts 44,46 can be moulded in separate operations, the 

5 housing parts then being assembled from either side of 
the carrier strip 1 4 and bonded together by any conven- 
tional bonding technique, such as ultrasonic welding, 
heat staking, use of adhesives and the (ike. (t could also 
be imagined that the housing parts 44,46 are held 

10 together by interfering retention means projecting from 
the housings and received in complementary cavities, 
or by the provision of latches, whereby the terminal 
mounting portions 20 would be provided with stamped 
and formed stakes for securely lodging the mounting 

is portions in the housing parts to ensure a secure attach- 
ment of the mounting portions to the housing. The 
mounting portions 20 need to be sufficiently securely 
mounted with respect to the spring forces of the spring 
arms 34,26. Rather than providing the housing 4 in a 

20 continuous moulding, it is also possible to overmould 
the housing 4 for each individual module, or to provide 
housing parts 44,46 as separate parts for each module. 

As best seen in figure 3, the contact protrusions 32 
of the smart card terminals 26 protrude beyond a sub- 

25 stantially planar upper surface 50 oi the housing, an 
opposed side of the housing is bounded by a lower sur- 
face 52 parallel to the upper surface 50, beyond which 
the contact portions 36 of the connection terminals 8 
protrude, in this embodiment for biasing against circuit 

30 pads of a printed circuit board. The housing 4 is 
bounded by end walls 54 transverse, or orthogonal to 
the direction D of the carrier of the carrier strip 1 4 where 
a severed end 56 of the carrier strip 14 can be seen. 
The severed end 56 results from the manufacturing 

35 process described above. The free ends 30 of both rows 
10.12 of terminals 6,8 are positioned respectively proxi- 
mate opposed side surfaces 58 of the housing. 

As seen in figures 1 ,2 and 4, the contact portions 
28,36 and part of the free ends 30,38 of the terminals 

40 are positioned within windows 60 of the housing that 
enable access of the contact portions through the upper 
and lower surfaces 50,52 respectively. Between the 
contact portion window 60 and side surface 58 are 
housing portions 62,64 overlapping the terminal free 

45 ends 30,38 respectively in order to provide shoulders 
63,65 respectively against which the terminal free ends 
abut. The shoulders 63,65 may serve to resiliency bias 
the terminals such that they are in a pre-stressed 
arrangement prior to connection to: a printed circuit 

so board concerning the connection terminals 8; or con- 
nection to a smart card concerning the smart card ter- 
minals 6. In this manner a high and defined contact 
force can be provided. The shoulders 63,65 also serve 
to protect the terminals during handling of the connector 

55 from damage by being caught on external objects. Pro- 
gressing of the terminals is easily effected where the 
housing is provided in two parts 44,46 that are assem- 
bled together on either side of the carrier strip 14 as 
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shown in figure 2, the housing shoulders 63,65 inwardly 
biasing the contacts during the assembly process, for 
example. It is possible to pre-stress the smart card ter- 
minal 6 to a different degree to the connection terminals 
8, which for example may not be pre-stressed at all, 
especially for terminals that are subsequently soldered 
to a PCB. 

Claims 

1. A connector module (2) for connection to contact 
pads of a smart card, the module comprising an 
insulative housing (4) and terminals (6,8) mounted 
therein and arranged in pairs (18) disposed in a jux- 
taposed manner to form at least one row (10,12) 
extending in a carrier direction (D), each pair (18) 
comprising a connection terminal (8) and a smart 
card terminal (6) electrically interconnected thereto, 
the smart card terminal comprising a spring arm 
(26) and contact portion (28) extending therefrom 
and protruding beyond an upper surface (50) of the 
housing (4) for resiliently biasing against a contact 
pad of the smart card, the row of terminals of the 
module being stamped and formed from a single 
piece of sheet metal where the terminals are inter- 
connected to each other by a carrier strip (14) dur- 
ing manufacturing, wherein the housing comprises 
windows (40) above the carrier strip (14) for pas- 
sage of a cutting die therethrough to remove por- 
tions of the carrier strip such that adjacent terminal 
pairs viewed in the direction (D) of the carrier strip 
(14) are electrically separated. 

2. The module according to claim 1 wherein there are 
two terminal rows (10,12), one either side of the 
carrier strip (14), formed from the same piece of 
sheet metal. 

3. The module according to claim 2 wherein the rows 
(10,12) of terminals (6,8) are disposed in mirror 
image symmetry about the carrier strip (14). 

4. The module according to any one of the preceding 
claims wherein the smart card terminals (8) each 
comprise a cantilever spring arm (26) extending 
from an attachment end (23) at an attachment por- 
tion (20) of the carrier strip (24). 

5. The module according to claim 4 wherein the con- 
nection terminals (8) also extend from the attach- 
ment portions (20) of the carrier strip. 

6. The module according to any one of the preceding 
claims wherein the smart card terminal and con- 
nection terminal of each pair (18), are arranged 
adjacent each other in the carrier direction (D). 

7. The module according to any one of the preceding 



claims wherein the smart card terminals extend 
obliquely away from a plane (15) of the carrier strip 
(14). 

5 8. The module according to claim 7 wherein the con- 
nection terminals extend obliquely away from the 
plane of the carrier strip (1 4), on an opposed side to 
the smart card terminals. 

10 9. The module according to any one of the preceding 
claims wherein the smart card and/or connection 
terminals are pre-stressed by abutment in a resil- 
ient manner against shoulders (63,65) of the hous- 
ing. 

15 

10. The module according to claim 9 wherein the smart 
card terminals each comprise free ends (30) 
extending from their contact portions (28), each 
free end engaging the shoulder of the housing for 
20 pre-stressing the contact. 
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